The study of plasma instabilities is still a hot topic because of their consequences for the development of applications. Here, we report on the experimental investigation and theoretical modeling of the onset of low-temperature plasma instability, as a consequence of the nonlinear dynamics of some complex space charge structures. The obtained results show that the onset of the instability takes place by spontaneous symmetry breaking, which involves transitions between measurable Lie groups. In this situation, a parallel transport in the Levi-Civita sense can be defined, preserving only the direction of the vector and not its modulus.
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